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The motion film generally used by amateurs is a
reversal material which produces a positive directly. This
material requires a negative image produced by the original
exposure to be developed and bleached out followed by a
development of the remaining silver halide producing a posi
tive image. Some method must be used to render the unexposed
silver halide, used to produce the positive image, developable.
In most cases this is easily done by a simple re-exposure of
the film to white light previous to immersion in the second
developer but this is not always practical, so other methods
must sometimes be used. The purpose of this paper is to
investigate various methods of re -exposing with white light
and also the effects of using a fogging -redeveloper which
eliminates the necessity of a second exposure.
A great percentage of l6mm black and white reversal
development is done by photo -finishing laboratories which
utilize continuous processing machines. With the two films
used in this experiment, Plus-X and Tri-X Reversal Films, the
normal re -exposure is about 800 ft -c -sec, or 10 sec at 12 to
18 inches from a 60-w tungsten lamp but large variations in
either direction of exposure level will not produce noticeable
effects on picture quality. Because of the nature of compact
continuous processing machinery, it is often impractical or
impossible to remove the film from the machine for re-exposure.
For this reason, and to conserve space, the film is often re-
exposed on only one side or not at all, instead using a fogging
redeveloper. The effect of exposing the film through the
different sides has not, to my knowledge, been investigated.
The change in image due to fogging -redevelopers has been dis
cussed from the standpoint of image color, granularity and loss
in shadow density, but I was interested in the overall density
effect.
Four methods of re -exposure were used in this experi
ment. Three used white light, first through the emulsion only,
then through the base only, and finally through both sides.
The fourth method involved a fogging redeveloper.
Eight -inch, l6mm strips were exposed on a type 101
Kodak sensitometer. Processing was carried out in one gallon
8 x 10 size stainless steel tanks, the temperature being con
trolled by a water jacket. The strips were held in specially
built plexi -glass racks (see fig l), five of each emulsion
per rack. The strips were alternately hung with the heavy ex
posure up and then down. Four racks were used, one for each
method of re -exposure, so that all samples could be run at
once eliminating variations due to differences in processing.
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All racks were handled simultaneously except in the rinse pre
vious to redevelopment when they were separated for re -exposure.
Processing was then continued simultaneously with the exception
of the fogging developer rack which was redeveloped separately
and then returned to the others for the rest of the process.
Three of these runs were made to make a total of 120 strips
or 30 strips for each method of re -exposure. White light re-
exposure was accomplished using a specially constructed device
(fig 2) which essentially was a tall, light-tight box with a
masked light source, light baffles, and a fixed rack for
placing the strip rack during exposure. This served to control
re -exposure and eliminate the possibility of unwanted exposure
through portions of the emulsion other than the side facing
the light source.
Processing was done with the solutions and times
shown on the chart in fig 3. The solutions used were chosen
because of their adaptability to the experimental processing.
Continuous processing machines use higher activity solutions
so that shorter processing times can be used. These could
not be used in the experiment without significantly losing
control resulting in poor reproducibility. The first developer
(D_94) and bleach (R-9) remained the same as that recommended
for continuous machinery but the clearing bath, redeveloper,
and fixer were changed. CB-2 is the clearing bath recommended
for machines and requires an immersion time of one minute.
CB-3 was substituted and required a three minute processing
Kodak Approximate Time
Operation Formula (minutes)
1. First development D-94 2
2. Rinse Water 2
3. Bleach R-9 3
4. Rinse Water 1
5. Clear CB-3 3
6. Rinse Water 1
7. Re -exposure
8. Redevelopment D-19 3
Fogging Redevelopment FD-68 5
9. Rinse Water 1
10. Fix F-6 5
figure 3
time. The difference between these is concentration, the
CB-2 containing a ratio of 21 to 1 more sodium sulfite than
the CB-3. The processing time differences were the same for
the redevelopers, one minute for the machine-used D-95 and
three minutes for the D-19 that was used in the experiment.
The D-19 contains twice the elon and sodium sulfite and half
the hydroquinone of the D-95. The D-19 also contains sodium
carbonate not found in the D-95 but does not contain sodium
hydroxide and potassium iodide found in the D-95. The F-6
fixer used in the experiment differed from the F-10 fixer
recommended for machines by having a lower general concentra
tion and higher content of sodium sulfite which raised the
fixing time from one minute for F-10 to five minutes for F-6.
The FD-68 fogging redeveloper used differs from the D-19 by
the elimination of potassium bromide and the addition of
sodium hydroxide and hydrazine sulfate producing an active
non-selective developer suitable for developing unexposed
silver halide.
After processing the strips, density readings were
made of all samples on the Welch Densicron. These results
were then examined and average curves of each emulsion and
re -exposing method were plotted for comparison purposes.
All the curves for the strips re -exposed by white
light were essentially the same and are represented by curves
#1 in figures 4 and 5* figure 4 being Plus-X and figure 5
Tri-X. The curves labeled #2 were those received by using
3l
3fO
PLUS -X
REVERSAL
FILM
1
^
V
"Relative log e*pofuve
figure 4
3t
TRI-X
REVER3AJ
PIIM
30
_#
c
a*
0
"Relative /oer expoxu**e
figure 5
^
fogging redeveloper and are, as can be seen, different from
the #1 curves.
From the data obtained in this experiment it appears
that the method of re -expos ing reversal material with white
light will not effect the charateristic curve, but by using
fogging redeveloper the results might or might not be altered
depending upon the emulsion.
The differences of the curves for Plus-X is easily
seen and represent a significant variance. It must be remem
bered when viewing reversal material curves, that this is the
final image and there is no printing step where you can insert
corrective measures. The tendency, created by the fogging
developer, is to decrease the contrast in the highlight areas
gradually gaining to the mid range where the gamma begins to
accede that of the normally developed film and increases to
the shadow areas where there is a sharp shouldering. This
faster shouldering in the shadow areas was also evident in
the Tri-X samples but not as significantly different as the
Plus-X. There also seemed to be an approximate doubling in
emulsion speed with the Plus-X when processed in fogging
developer. None of these effects were apparent with the Tri-X,
excepting the shadow area. There was a slight increase in
base plus fog which would eliminate a small amount of high
light detail but not really to a significant degree. Neither
emulsion showed the slightest effect when the methods of
white light re -exposure were varied.
The results of this experiment are not as extensive
as I had originally planned. Before beginning this experiment,
I had thought there would be a differnece, if only slight,
when the films were re -exposed differently. I had based this
opinion on the residue left in the emulsion following the
first developer and the anti -halation coatings, both of which
might have had an affect. Evidently these factors are insigni
ficant in relation to the wide lattitude available when re-
exposing. I cannot begin to explain the reason for the
different effects caused by the fogging developer and can
only illustrate that it does occur. Discovering that the
final image is independent of these white -light re -exposure
methods is, at least, something; and I will have to remain
satisfied with this conclusion.
